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Description 



TECHNICAL FIELD 



[0001] The present invention is directed to the field of, 
packagingrMoVtf^eWi^allylt-d^s^vwth^bOT dioxide 
releasing system''^ in 1 conjunction with systems capable 
of absorbing oxygea > Bag -and -sachets, incorporating 
such components are also ^discussed. Modified .pack- 
ages associated with the use of such systems are also 
discussed as are methods of use dissociated with the 
present invention. ■ -^mc- v r j 

BACKGROUND ART ^ ^ 



j: Wa- 



rs ■ 



[0002] The description of the present invention will be , 
discussed predominantly in' relation to meat products » 
whose associated packaging problems are 'typical, of 
those which the presehttnventibn considers. However it 
should be appreciated that the present invention can, 
also be applied to' other foodstuffs- and articles to be , 
packaged. 1 : 

[0003] More specifically, and far. simplicity of descrip- b 
tion, the problems associated with chilled and fresh, 
meat will be discussed as the problems associatedwrth 
these products are perhaps the most demanding. Con- 
sumer perception is that a red meat product is a fresh 
meat product and therefore preferable to discoloured 
products"' Unfortunately;' for fresh and chilled meats, 
storage under conditions where oxygen is present 
results in gradual browning of the meat. While in many . 
cases (^hort term storage) the product is still accepta-: 
ble, the consumer is deterred by the brownish appear- 
ance of the meat which they associate with a spoiled 
product. 1 s 

[0004] Where there is- longer term* storage of meat 
products, the presence of oxygen can result in not only 
the browning of the meat but subsequent spoilage. 
Accordingly packages for long ternv storage of meat 
generally comprise an oxygen impermeable barrier film. 
Often the packages are evacuated or packed undena 
modified atmosphere. 

[0005] Vacuum packaging; is' not generally considered 
appropriate for the retail display of chilled red meat, 
because of the meat's purple coloration.; low oxygen, 
modified atmosphere systems are also not appropriate 
for the same reasons. 7 ^ ' ' ' * J '\ ' 

[0006] i: High 1 oxygeh/Iow : carbon dioxide modified: 
atmosphere systems are successfully * used for retail 
cuts of red meat, but in this case, the storage life is low 
due to oxygen spoilage. Vt ' ' 

[0007] Recently a packaging system known as low 
o)cygenihigh ' carbon i dioxide packaging has become 
very popular. The system has been directed mainly at 
non-retail ready markets; as the primal cuts used 
require further processing "into consumer portions. Also 
the meat requires re-exposure to oxygen to resume a 
red rather than purple colouration. 1 ' • 
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[0008] It has been found that chilled meat packaged 
under carbon dioxide is resistant to spoilage by aerobic 
bacteria. .Anaerobic, bacteria which may still survive 
under Carbb^ beTow j 2°C, which 

is above' the storage ; temperature of most chilled meat 
products, Jyidence suggesW^ high con- 

centrations.^ actively suppress the r: 

'.bacteriaijgijq^rf'- the sWelf'lifW of\Carbon dioxide l : pack-'- 
-aqed meat ( is thus mucH^lbriger Sari for vacuum packed" ' 
.meat. ? „ 

, [0009] Like .the^ vacuum packed product; meat stored \ 
under carbon jdioxide wilLrebloom on exposure to oxy- 
gen, giving jt^ered^coloration wfrch consumers associ- 
ate with freshness. However, it is also believed that the 
display life,, in the oxygenated state, of carbon" dioxide 

.packaged- meat is longer than that of vacuum packed 
meat. This may be, associated with the'low oxygen con- / 
centration throughout the product, lifetime, which is a 
key requirement of the carbon dioxide process. 
[0010] The use of low oxygen/high carbon dioxide/ 
packaging is^ well known, as is .the use or oxygen 
absorbing, compositions with meat products. Combina- 
tions of the4wo systems, are also known. However; 

. many problems remain. 

< [0011] For instance systems which release carbon' 
dioxide are well known. Of note is the work of Benedict; 
Strange, Paiumbo and Swift (Journal of Agricultural and 
Food Chemistry, 23 (6) 1 202- 1 208 1075). Gas perm*a- ^ 
ble sachets consisting of "citric acid and sodium bicarbo-'' 
nate were .added, to retail packages or meat anci the" 
carbon dioxide released ^helped to extend shelf life. 

. Codimer also patented a. system where^; carbon dioxide 
and/or oxygen were generated 'jn a package from the 
reaction of citric acid with sodium bicarbonate and/or 
sodium perborate (EP O 128 f95,(1984)),/ 
[0012] A number of other systems also appear in the 
prior art which.both absorb oxygen and liberate carbon 
dioxide; These Isystems were designed to replace the 
oxygen absorbed from within the head space of tljie 
package with high levels of carbon dioxide^ For exarh-' 
pie, Toppaa claims highly specific compositions such; 



as: 



100 parts.ferrous chloride . , . ' ' „ ; 

45 ■■ . 20-100 parts sodium bicarbonate 

5-50 parts water supplying substance ' ; J'' u 
0-10 parts absorbent ; , ' , r \, . /I 
0- 70 .parts iron powder , ' \' 

so [0013] No examples or disclosure is provided within 
x -c this patent which produce large amounts of carbon dibx-; 
* . ide and absorb small amounts of oxygen (US 4,384,972 

•.. (1983)). ; / .. . ' . ' [ 

[0014] Mitsubishi describe a system where : the 
55 r amount of carbon dioxide generated may be independ- 
ent of the amount of oxygen absorbed. However the 
v teaching of this specification limits the amount of carbon 
dioxide produced per mol,e of oxygen absorbed (US 
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4.762.722(1988)). J " 

[001 5] However the prior art fails to address the prob- 
lems associated with the packaging of meat, and espe-] 
cially the packaging of meat in retail ready tray -based 
packages.- The Mitsubishi system was intend ed'to'ie 
used for sealing a package without .evacuation oi;§as\y 
flushing .and, in jts place greater, than two moles of J fcar- ' ^ 
bon dioxide per mole of oxygen. absorbed was said to' ' ;1 * 
lead to pack deformation. At the time of this patent 'the 
prior art also considered that carbon dioxide gas flush- ro 
ing when packaging meat resulted in 'unwanted brown* 
ing. Accordingly the art consjd ered, and this is 'reflected *' 
in the limitations of the art, that excessive carbon f diox- ; 
ide, such as would also result* through carbon r dioxide 
gas flushing, was undesirable'.' However It has 'since is 
been found that this browning is not due to carbon diox- 
ide but rather to the incomplete removal of oxygen-from 
within the package and 'may be a temporary condition, 
depending upon the levels of enzyme activity which 
relates to time^post mortem. - ' 20 

[0016] Other prior art, such as EP O 527,228 (Toppari) 
describes oxygen absorbers/carbon dioxide generators 
such as mixtures of ascorbic acid and ferrous chloride. ' 
However the. ..quantity of carbon dioxide released is 
dependent, upon the amount of oxygen absorbed as 25 
well as on the pH of the composition. The pH may be 
determined by the addition of an alkali such as sodium - 
bicarbonate., sodium carbonate of calcium hydroxide. 
However this disclosure is targeted at applications - 
where a set .amount, of carbon dioxide and nitrogen is' 30 
required within a container (e.g. containers for growing ' " 1 
bacteria samples). This, and the known pribr art, fail to « ; 
address the need to package meat for extended periods - 
of time, and be able to regenerate br preserve a con- - 
sumer acceptable red colouration af the retail level. In 35 
addition, there is a need, for retail ready packs, to pre- - u 
vent deformation of a pack cjue to variations in the inter- ^ - 
nal atmosphere. These problems arise due to the fact 
that meat will afcsbrb large quantities of carbon dioxide,* *r 
generally within the first 48 hours of exposure. As'this' 40. 
absorption process proceeds, the internal pressure of ; a ■ - 
package is reduced, unless there is a sufficient excess 
of carbon dioxide to completely saturate the meat, and 
there is a suitable mechanism by which 'the volume of 
the package may contract. . ' ■ * - 45 

[001 7] If meat is placed on a conventional sized tray, 
evacuated, gas flushed with carbon dioxide and then 
sealed under a barrier film, severe distortion will occur 
as the carbon dioxide is. absorbed and the internal pres- 
sure of the system is reduced! this is because the vol- 50 . 
ume of the tray cannot contract in a controlled manner ' 
like that of a bag. and because insufficient carbon diox- " 
ide is present to compensate for what is absorbed by 
the meat... 

[0018], This problem becomes more noticeable as an 55 
attempt is made. to keep a high. product volume in rela- 
tion to the volume of the package. High product to pack- 
age volume systems are used conventionally (i.e. PVC 



overwrapped product on an expanded polystyrene tray) 
for retail display of meat cuts. 

[001 9J Large volume packages containing a low vol- 
' ume of product are resented by consumers, who assr> 
date thenuwitrKexcessive-packagir^^nd^waste,.They 
'are also Unpopular. with retailers as they *QCCupy excesv 
^sive shelf ^space; and- also with exr^rters/di^ributprs 
because*)* their high volume and low. weight. . 
[0020] It would-thereforabe desirable to provide a sys- 
^ tem-whereby .the long storage. life and display-life of low 
oxygen/high carboadioxide packaging could be applied 
-* to individual tray or bag wrapped systems, whilst main- 
[ J taining the low volume associated with the conventional 

retail meat packaging systems. , . - - - 

'- ; [0021] It would also be desirable to modify' the "existing 
low oxygeri/high carbon- dioxide packagjng in such a 
manner that the absorption of carbon dioxide by the 
meat cuts is matched by-the generation of carbon diox- 
ide by chemical means. f The existing packaging system,' 
involves first wrapping the meatcuts in absorbent mate- 
rial, and then placing a number of them in a,carton lined 
with a high barrier bag. The bag is then evacuated, 
flushed with carbon dioxide^and sealed. Frequently the 
"carton is not sealed for a further 24 hours so that most 
of the carbon dioxide can -be -absorbed and the final 
package volume is relatively low. For beet, one litre.pf 
; carbon dioxide is recommended, for t each kilo of, meat. 
For lamb. 1.5 litres per kilo is recommended. This delay! 
in sealing the cartons is a source of frustration at the 
meat plants. c; . , , • • ? . 
[0022] When meat is vacuum packed "drip" is drawn 
to the surface and will accumulate in areas where there 
is no intimatexontact This, detracts. from the appear- ' 

ance of the product. 

[0023] It would also be desirable to extend this con- 
cept to a variety of npn meat products. 
[0024] vlt is an object of the. present invention to 
taddress the foregoing problems or at least ta provide 
the pubJic with a useful choice. »• . ■ ; 

SUMMARY QF THE INVENTION 

[0025] -The present invention consists in a method of 
packaging meat or other foodstuffs in a carbon dioxide 
rich, low oxygen package environment comprising pro- 
viding a food package of a gas barrier material.. placing^ ". 
a food product within said food package, placing in said '^ ' 
package with said food product a carbon dioxide gener- » . ' : 
ating material and an oxygen; removing material,, and 
sealing said package, said carbon dioxide material gen-, '~~ 
erating carbon dioxide in a volume not dependent upon 
the removal of oxygen and greater than twice the mole 
ratio of oxygen removed by said oxygen removing mate- 1 , 
rial. 1 • - , . ' 

[0026] According.to a featured the invention, suff i : ; 
dent carbon dioxide- generating material is included to 
release at least 0:1 litre of carbon dioxide, at STP, per 
kilogram of packaged meat. ........ 
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[0027] , Accordingto another feature ol the . nvent.cn, 
sufficient oxygen removing material is include! tonw*- 
tain an oxygen leveCwithin the sealed, package of 500 
ppmorleiVoug^ 
a period of at least ip wfe^frbmpackaging: ; 
[0028] :^Ac J co;di-ig.tp,anotr!er, f^ture of jh ? inyenp^ 
the foodstuff is positionedwithjn a tray of ^. «ygen far- 
rier material, and the tray covered ,with an oxygen bar- 
rier film-layer,.the carbon dioxide producing and oxygen 
removingrmaterials being ^eluded within the.covered 

tray before sealing, v - : .., • v; , :\:; •" **. - 
100291 .-.The present inventipn ; further. consists in a food 
package' for meat: or other fluffs, comprising , a 
sealed enclosure.*! a gas barrier : rmterial, a fec*P/od; , 
uct confined, in said .enclosure, and a carbon diqx.de 
Generating material.and an oxygen, removing rnaterial 
also confined in said enclosure.; said carbon diox.de / 
generating material and said oxygen removing material 
being capable, overtime.; of removing oxygen from the 
atmosphere within said enclosure to provide a low oxy- 
gen environment therein and of generating carbon diox- 
ide in a volume not dependent, upon the removal of 
oxygen (see US-A-4762 722) characterised in thatthe . 
volume of carbon dioxide generated is greater than; 
twice the mole ratio of oxygen removed to provide a car- ■ 
bon dioxide rich environment within said enclosure. 
[0030] According to afeature of the invention, carbon 
dioxide producing, and.oxygen removing, materials are 
present in the form of one or more sachets or .nserts 
positioned within the sealed enclosure. .,. 
[0031 ] According to another feature of the mventon. 
he package contents "are. separated frorn the carbon 
dioxide generating and. oxygen removing materials by 
an oxygen and carbon dioxide permeable layer. 
[0032] According to'another feature of the invent.cn, 
here is present an oxygen barrier seal overlying an oxy- 
gen permeable portion prepackage, the removal of 
which allows permeation of oxygen through the oxygen 
barrier or.impermeable layer. • .. ■ • . . ■ 
[0033] ' ' The present invention also consists in a 
method of packaging meat.or other foodstuffs in a car- 
bon dioxide rich,,. low oxygen package environment 
comprising providing a food package including an outer , 
enclosure of a gas barrier materia, and an interior mem- 
ber of a :gas..permeable i materia!;,d 1 v.d,ng .the outer 
enclosure'into two interior spaces, placing a food prod- 
uct in one of said interior spaces within said outer enc£- 
sure placing a carbon dioxide generating materia and 
an oxygen removing material in the other of said interior ; 
spaces within said outer enclosure such that said gas 
tameable member is between the food product and. 
said carbon dioxide generating material and sari oxy- 
gen removing material, and sealing said outer enclo- 
sure -said carbon dioxide., .generating matena 
generating carbon .dioxide, over time, in a volumenot 
dependents the removal of oxygen and greater 
than twice the mole ratio of oxygen removed by said 
oxygen. remoying.rriaterial.,. . • , . 
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[00341 According to another feature of the invention. 

• the sealed enclosure comprises an oxygen impermea- 
ble tray intcwhich. foodstuff. is placed and an overlying 

oxygen barrier film.sealing. the. mouth, of the tray there , ; 
. 'being included. within the.enclosure a. carbon dioxide 

• generating materialrandian.oxygenj.emoving material, 
-the arra^gemertrbeing' such, that the, production cf ( cat- ... .=„ 

"*gen. ■' • &l ' •.■■8-inf'!?^r.i.'---o *-•'■«■ ■ * • , - : 
• [00351 - ''Accordirig'ttf ahdmerleature Of the invention, • 
hepackage^omprisesaninher^ealedo^^^ , 

" is sealed and positioned within a sealed enclosure .. 
comprising a bag of gas barrier material. ... , 

[0036] "A problem with fobdstuffs such as meat is that ... 
hey can absorb-large quantities of carbon dioxide. This ... ■ 
can cause problems with packaging, and: particularly,., 
the buckling of retail ready packs due to reduced inter- , 
•nal pressure resulting from carbon dioxide absorption,. , , 
-Some other problems have been mentioned-preyiously , L „ 
One aspect bf .the present invention seeks to sojve this 
problem by including within the package means for pro-,, 
ducing a relatively large volume of carbon diox.de while., 
at the same time allowing forthe absorption of residual. ; , 
• oxygen from packaging, and preferably also any oxygen ., 
•-which permeates into the package throughout^ nor- . 
■• mal lifetime. This may be addressed.by including wthin , 
•>the package means of generating carbon «e and .,. 

absorbing oxygen. Ideally the amount of carbon d.ox,de 
■• generated isHndependent of the amount of . oxygen , 
; absorbed-' Generally also, substantially greater carbon , 
dioxide generating capacity is provided for than oxygen ., 
removal capacity: In "preferred embodiments sufficient. f 
materials are included to generate more than two moles r, 
of carbon dioxide for each mole.of .oxygen able to be ... 
absorbed. In r many cases preferred embod.ments w.ll , . 
comprise much higher ratios. . . " J- . : 

[0037] Most embodiments of the present .nyention w.il , 
involve the use of means for liberating or evolving ; car- 
bon dioxide within a package of. articles, and.m many,, 
instances will relyupoh a chemical comppnejit pt sys- ; , 
tern which is able to.~release .carbon diqxide. ove- -a* 
period of time. The generation of carbon diox.de withy., 
the package can address the problems associated with, 
its absorption by meat or other articles. It is. ?nv,sagej 
that in most cases the package willibeflush^or. seated, 
under carbon dioxide during packaging. Jhe^carbon 
dioxide generated within the packag&.is generally to 
counteract absorption by the meat orotheca rticles ^n 
equally serious problem would be over .nflaton.wh.ch 
Sptured seals . of the package. Through th.s internal 
generation of replacement carbon dioxide tor. that which,, 
is absorbed, curling of trays (for instance) can be m.m- 
mised if not totally eliminated: < = ■ ' . j j. " ' 
[0038] Accordingly it is preferable that carbon divide 
release is relatively slow over a continuing, period, of 
time to prevent over inflationof the package and possi- 
ble release of carbon dioxide through the package 
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material due to an excessive internal pressure. In most ^ . [0044] The prior art has also investigated the use of 
cases the rate of carbon dioxide release should approx- % substances and systems which consume free oxygen in 
imate to the rate of carbon dioxide absorption Jby the- ■> a reaction liberating carbon dioxide. While such sys- 
packaged contents so that an approximate and.desired, , ; terns may be included within the present invention,' it 
internal pressure within the -paekageais ■maintained, for r: .^-should be appreciated that such systems^should not fier^ 
most meats the bulk-of cartfon 1 dioxide absorption -/relied upon for the sole evolution of xarbon dibxSde^'As ' 

within the-lirst 24 Hours ahdut may berde^rabie, tpt tajlprj^ r ..- the oxygen Jeveis preserit within a package- are rela* v 
carbon dioxide release to occur predominantly over this : , tively low, such systems will be unable to produce suffix ' 
period. There will often be an advantage in.the slow.but ~ v /cient carbon dioxide tb satisfy' initial absorption by the r 
continued carbon dioxide release over a longer period. 1 to ' packaged meat or article. "Accordingly,- such systems 
to compensate for losses of Carbon dioxide pernjeatingX V would only be useful for providing a perpetual and low 



through the film. 



c .r- 



[0039] The rate of carbon dioxide refease.may be, , T - .package (due to the low volumes of oxygen permeating* 



influenced by a Variety of methods, (for instance, chem 
ical system may be chosen which will, when activated, 
release carbon dioxide at the appropriate -rate, ^Another, 
method is to make the rate of release of carbprv dioxide 
responsive, or triggerable by., some condition wjthin the 
package of articles. This condition might be.thetpres* 
ence of moisture.- Alternatively a system responsive to 
other stimuli could be used: Stimuli may include light or 
electromagneticTadiation in the visible and/or near visi- 
ble regions,' and/or electromagnetic radiation in other 
regions such as the RF, microwave, IR, and UV regions. 
[0040] * Another method is to contain the carbon diox- 
ide evolving materials in a bag or container which limits 
or controls the rate of ingress of materials triggering car- 
bon dioxide release, or to which the rate carbon dioxide 
release is Responsive to. Secondly the bag or container 
may control the' release of Carbon dioxide evolved 
within the-bag or container. . - i « ; . 

[0041] A further method is to use components whose 
rate of generation or evolution of carbon dioxide are pro- 
portional to the internal pressure of the package. tSuch 
materials could- be relied upon to maintain an approxi- 
mate and desired internal pressure of carbon dioxide 
within the package/This could include the use of subr 
stances^'reversibly adsorbing carbon dioxide and -these 
substances may be combined with other carbon dioxide . 
generating systems such as describedtherein, 
[0042f -In* addition to carbon dioxide, evolution, sit. is 
desirable for there to be components- or *a system to 
remove-oxygen which may; be ; present in, ..or enter the 
package 'over -time:'' Most embodiments of the present 
invention will incorporate such components or systems, 
as even oxygen barrier- films yyill allow the ingress, of r 
oxygen over a period of time (suchras the period for- 
which chilled-meat is often stored). In.an.example to be 
given later,- H will be shownthat the absence of any< oxy : 
gen removing substance or system-will, in some cases, 
result in a higher than optimum level of oxygen being . 
present in the package. f . 
[0043] A wide range of oxygen absorbing or adsorbing . 
compounds and systems areknown. Whether the oxy- 
gen is absorbed or adsorbed-or otherwise removed is 
not particularly relevant - the main aim is to ensure that 
there isnot a level of free oxygen which could adversely 
affect the contents of the package. 
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volume supply of carbon dioxide' during the life, of the 



through the package material) and* thus higher Volume 
\ carbon dioxide evolving' systems should be relied upon. * - 
... [0045] . The present" invention may also include' the use :i 
of water or moisture absorbing and/or adsorbing sub- *" 
stances... This may be useful in the removal of fluids : bf 
. excess humidity within the, package. 'However, where : ' 
w these are combined with. moisture^ responsive carbon -* 
dioxide evolving systems ("such as the acid'and carbon-'' 
, ate systems to "be described later), the affinity and : 
tj capacity for moisture removal should hot be such that * • 
the carbon dioxide evolution is not triggered by moisture* 1 
present in the package. In some cases it may be useful' 
to rely upon hygroscppic or.' deliquescent materials to * 
draw moisture into the package yet allow sufficient 
moisture to be available for initiating the 'carbon dioxide 
evolution process. ' ' : " ' ' ' 

[0046] The present invention may also include the use* 
. of odour, absorbing and/or adsorbing components* Such 
substances are well known and may be incorporated 
into various compositions and packages according to 
the present invention e.g. zeolites, activated charcoals, 
etc. '** ' •■ - * 

[0047] Various compositions which may be used in 
various packages have been discussed. Their inclusion 
into packages may rely upon a variety of techniques. 
[0048] . For instance, according to one preferred aspect 
of the present invention the various components of the * 
chosen system are incorporated into a bag or sachet. 
Typically this bag will be formed of a gas permeable but 
fluid impermeable material. This will allow gases, Vahd ' 
usually water vapour." to pass through the walls of : the 
bag as required: However they will prevent moisture,' : 
which is likely to be present in the'package, from directly ' " 
contacting the components of the bag or sachet. This 
will also he|p' prevent contamination of the packaged - 
articles by , the components ' housed within the bag* or * -> 
sachet J t ' ' ' ' :> ; . >. c , 

[0049], Micro-perforated films are ohe such material ■ : 
from which a bag may be constructed, or at least partly 
constructed. Other films and materials -may -also' be * 
relied upon and various apertures' or vents' to allow the : * • 
required transfer of gases or vapours through the bag - j 
may be relied upon. The use of "valve members may • 
also be considered. ° : " - J * : " ■ • 

[0050] A modification is to use an oxygen absorbing' : r 
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polymer for forming the sachet/container. These may 
provide sufficient oxygen'absorbing properties tor a typ- 
ical package. Other parts of a package may be made 
from such materials. PCT patent application No. WO 
94/1259b describes &he 'such material;-:;:;'-:" - 
[0051] As a variation'bf'the'bag.'a rigid^br semi-rigid 
container may be produced for insertion into a package. 
This may be substantially' inflexible which may make it 
more difficult ito disguise" within a package. It could how- 
ever, conceivably be moulded in a forirrdisgu.smg lis 
presence. An example would be a substantially flat tray 
insert upon which" the meat' or articles: were placed.;-. 
Again various valve members, vents or variously per- 
meable portions may be relied upon to allow the neces- 
sary flowofgas and vapours.' ■ ! ""- ' " ' 
[0052] As a further variationbf this concept the com- 
ponents could be housed within a compartment formed 
into the package or tray. The same options, variations 
and requirements as for the bag and rigid insert are also 
appropriate Hcwevera disadvantage of a compartment 
in an actuai package material'(e.g.- tray) is that for man- 
ufacturing simplicity arid less problems for the end user, 
any of the required chemicals and substances are likely 
to be inserted into the compartment at the time of its. 
manufacture. However it is generally approbate that 
the required compositions are included at the time of 
packaging the meat or articles, 'depending upon. the v 
shelf life of the compositions. • : ' ' . 
[0053] The quantity of composition included is gener- 
ally proportional to the quantity of 'meat or: other articles 
to be packaged. Unless the weight and nature of the 
articles to be packaged are known, it is difficult to antic- 
ipate the correct amount of composition- to include. 
Where discrete sachets or inserts are relied upon, one 
or more can be' inserted, as appropriate, at the time of, 
packaging.^ Alternatively the inclusion of one or more . 
sachets or inserts could be relied upon to supplement 
the amount contained in any pref illed compartment. It is 
not generally desirable to have to load tree chemicals.or; * 
substances into a compartment while attempting to 
package meat or other articles, though automatic d.s-,c 
pensers could be relied upon to insert appropriate', 
amounts of compositions into packages or compart- 

ments. " .' , ,. 
[0054]" Bags and sachets for containing various com- 
positions may be formed individually though it is envis- 
aged that' strips or sheets of "adjacent sachets may btf^ 
manufactured. Typically the bags will be joined to each- 
other but be separable by pulling or tearing; In some 
cases cutting may be relied upon though perforations 
facilitating tearing-may be preferred in many instances. , 
[0055] Where 'the components of carbon dioxide 
evolvirig'arid oxygen removing' systems are included in 
a single package. care must also be taken that the sysv 
terns and components are compatible. In a preferred 
embodiment an 'organic acid' with carbonate' type sys- 
tem is ; relied upon for carbon dioxide evolutionrThe term 
■carbonate', a/used to describe a cbmponentfor CO z 
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evolution, shall also include the hydrogen carbonates' 
(also known as bicarbonates). A,common 'organic acid , 
with carbonate' system of the present invention is citric 
acid with sodium hydrogen carbonate. 
[0056] '.An iron (typically in the.form of iron(ll). sulphate) 
catalysed ascorbic'acid system is relied upon tor oxy- , 
gen removal from the package. The ascorbic acid can 
-also participate ir^rarbon dioxide evplution, ; thpugh as, , 
this is not itep«Kred..roli. .the^/e^fin^MCortjate^ t 
(from reaction with the.carbonate) is still capable of oxy-, . 
gen-removtal. However, for economy, citric acid will often 
be the preferred.acid for carbon dioxide evolution. 
[0057] .While a package according to the present 
invention may take a variety .of forms. including a bag or 
. container, it is envisaged that many retail ready embod- 
iments of-the present inventipn.will ( comprise.a..tray w.ith. 
a covering film enabling the.contents to.be displayed in. . .. 
a shelf or refrigerator. The technology associated with, 
such packaging is weil known and may be relied upon in 
implementing such embodiments, of .the present mven-.. 
tion Technologies associated with other packaging.. , 
forms which may be used with the-present invention are , . 
also well known and could also be relied upon. 
[0058] Modifications, for example to the package, may .,, 
also be implemented. It has .been mentioned previously. f 
that after packaging under carbon, dioxide,, meat, will 
resume a reddish colour if re-exposed to oxygen.. 
Accordingly, it will be necessary to introduce^ oxygen .... 

into the package to allow, this reddening to occur. As., 
most embodiments of the invention will have, been pack- 
aged in a substantially oxygen free, environment and 
with an oxygen impermeable covering, some means 
must be provided to allow oxygen to enter the package 
when required. 

[0059] ->„,A physical opening could be created in me 
package, such' as'by.the retailer breaching the integrity 
of the container or covering film . (e.g. a knife cut. s 
punched hole. etc.). though it is generally preferable , 
that the package remains sealed. This leaves several 
possible options including the use of openable and . 
doseable. valve members to admit air. In other cases, 
u vents which are normally closed may be revealed, per- 
haps by peeling off a cover layer. Other arrangements to 
provide a.vent between ,the inside and putside of the^ 

package may be relied upon .v i-'s 

. . [0060] Another alternative is to rely.upon the presence 
of an oxygen permeable film which will normally be cov- 
ered during long terr^stprage of the product under car- 
bon dioxide. One methodpf use for such a film is to use 
an oxygen permeable film as a cover layer for the con- 
tents and to provide an oxygen impermeable layer over- 
lying this When it is desired to admit, oxygen into the 
package, the covering barrier layer would be peeled or 
removed from the package. Such an arrangement need 
not only be applied as the main viewing window tor the 
container but also in other positions on Ihe package or 

tray. -v-- 1 • • •,>• . - 

[0061] A variety of highly permeable inner package 
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could be used in the masterpack concept. One particu- 
larly useful style is as follows: ' v v - 



FiQ - ur 9 S - is.a.cross-sectional diagrammatic view of 
• a vacation of figure 5; V..'" ' 



1. Meat isplacedin an appropriate tray for detail f. V figure 7 is a aoss-sec'tional diagrammatic v/ew 6f\ 
presentation. / « • : -f ^5-- ^ a >furt her : variation ?Wgure ; £7 ' * " - 



2. It is jjieh lidded with^a'prepuricftec^ j Fioure ft ; 
film, the punch'holes being in a^ropriate positions - ' - : 

so that.they may be completely covered by a label - 1 ••:<.; * * .7 
or other seal at the point of sale. Alternatively lidded ^10 • • 
trays may oe punched in situ' on the : fielding 
machine. Partial punch hole£ may also be' termed »V0c*r, 
so that no unwanted "material contact the meat.^ ' 

3. The individual trays of meat with the punched is" 
holes are stacked in a barrier bag within a carton. A ' . . 
sachet of the present invention 7 is included:--' • 

4. The bamer'bag is then evacuated in 'a chamber 
machine" and gas flushed with sufficient Carbon 
dioxide (to seal' the carton! 



j Figure 9 



figure 10 



3A 

'.V ' ,n-r *n ^ ^- . 

. - - ^ ^W;"J^:r Of 

is a perspective diagrammatic view : otan. 
\ embodiment .of a roll of, detachable bags - 
v "of Carbon dioxide eyclving.material; 
"* - V ' ' r>'~ - - 

a further ; ernbodiment of, the present. 
inyention lt and, .. , ( . ... 



is a further embodiment of. the present 
invention comprising t a barrier; -bag with 
meat, and \ ' " " * 



■Figure 1.1.^ is ;a ...diagrammatic r view^oCa further 

- - f ernbcKiiment of .t^e;p^ 

; prising: an- .outer barrier bagman* internal 

.. perrneable bag of meat products, and 



[0062] v At the point of sale the trays are removed allow- 
ing the ingress "of oxygen Wbugh the punch holes. The 
trays are then sealed against leakage by: the label or 25 r 
other sealant ' 

[0063] The punch holes allow the free circulation of 
gas which is necessary for' efficient evacuation" gas 
flushing ana" eventual oxygenation. "The labels or seals 
ensure a drip free container. ■'• ■"• ■■•»■» f 3 $ 

BRIEF DESCRIPTION OF DRAWINGS f ' ^ . ..■ ■ v 



F '9 ur 9 12 is-a further embodiment of the present 
i ; invention, and . r f 

' EflLtreJl. shows a : number of packaged articles 
within an impermeable bag. 'J-T 



BEST MOD ES FOR CARRYING OUT THF IMVPM. 
TION - 



(0064] ; Further aspects of the present invention -will 
become apparent from 'the ensuing description which is 35 
given by way of example only and with reference to the 
accompanying drawings in which: 



FigureJ. is a cross-sectional diagrammatic view of 
t a bag embodiment of the 'present inven-. . 
tion; * 

• n i: . ..... - 

Figure 2 ' '** is a perspective diagrammatic view of a 
. . . . sheet-like array of bag^embodiments-such 
" °' as illustrated in Figure ^ 

Egureja'* js a cross-sectional diagrammatic -view of 
. a pellet-like embodiment of the present 
'.invention, * • : ' ' : " j 

Figure 4 / ( js a cross-sedionat diagrammatic view of 
another embodiment of the present inven- 
v tk>o. comprising a substantially ' solid' 
. insert; ! ■ ' 

Figures ^ ^ is a cross-sectional diagrammatic view of 
ah embodiment of the package according 
to the present invention; 
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[0065] cBy way of example and explanation several 
* examples .will now be<given ; to illustrate various aspects 
» of the present invention. These examples are not meant 
-to be limiting nor are they meant to.define the. scope of 
"the present invention. . , * ! ". '* 

Examples 1 - Carbon dioxW ' 

[0066] In a^.prefer ( red embodiment of Jhe present 
invention the carbon dioxide evolving system comprises 
'a solid acidic substance in ^combination,, with a sub- 
- stance reacting with said acid'to release carbon dioxide. 
Typically the substance is a carbonate or, hydrogen car- 
; bonate-. compound. . Various mixtures of carbonates' * 
and/or:hydrogen carbonates may be combined in vari- ; J 
■ ous embodiments. ' , - ' ' * 

[0067] : Typically, to prevent initiation of the carbpri * 
dioxide-evolution process once the acid and ^carbonate ' 
(etc.) are mixed, all components should* be solid." 
Accordingly, in many cases the, acidic wnpound used '! 
will comprise an organic acid though other acidic conV * 
pounds able to react with the carbonate (etc.) to release 
carbon dioxide are known and may be used. , * ' 
[0068] v. In a preferred embodiment the carbon dioxide ' 
evolving system comprises- citric add, in ( combination * 
with sodium hydrogen carbonate. Each of these, provid- 
ing they are of sufficient purity, are commonly used footf 
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additives and may be safely used in various embodi- 
ment tne present invention though other compounds ... 
Z be usi. Typically embodiments must comply wrth 
ZoDrSelood contact legislation - this may place ear-- , 
S SuTements on materials chosen for conta.n.ng . 

and products of the Carbon dioxide .evolv- ~ 
iSS^Lard.passage of Garbph.dioxde .s, ,,, 
SuSough minima, .eaching o. other, substance, ,. , 

is desire*' ' ■ : 71 ' - '» : ■ ; r *' >r ' ". •'; 

[0069] ' Other ^rborvdioxide relea S ing:chem.cal;Sys- ,.. 

K are known and may be incorporated .n venous: , 

embodiments of the present invent.on. 

f00701 Systems in which carbon dioxide is initially 

upon though subsequent release of the carbon dioxide , 
X not filLwbe at the rate or proportion desired. In , 

carbonate system previously described are more sub. 

customising ' a carbon dioxide release profile with 

S^^sSly ^ containing : the cdmbonents of a reac- 
"fcLposition of the type dependent upon the* res-, 
enceTmoisture, can be used as a'control for the rate 
o^acti™The container could therefore be configured, 
rgovem moisture ingress. The container cou d^o 
govern other means of initiation (e.g. heat. light, other 

the Presence "of a drying agent until ready for use. Dry- . 
Z agite may be included to absorb smafi amounts of- 
Sure which niay come into contact with, he compo,- 

^r-S^bon dio.de g^ 
s!o rU* that absorbed by articles within a package. 

terent quantities of Carbon diox.de to be produced For 
Stance a flexible pack which has been over-inflated 

SssaflBsasg: 

dioxide (STPyperkg'of meat may be required,., 



[0075] in a preferred embodiment, the oxygen 
Sal system relies upon ascorbic acid - 
2£n bv free oxygen in the package is catalysed by a 

"such components withjhe citric acid/hydrogen carbon- 
!1 Jstem described urider Example ; 1 appears com- 
■"2SrStl^' ! aate-ir a ' further preferred;; 

sodium carbonate or b^rbon^and at- - 
; ^ic acid are combined with finely d.v.ded .ron. ^ , 
f'pOTSl Other compounds and systems'able to jemftve ... 

..".t^Snpbunds (e.g. of s^phites; sulphur. • 

huHroaGn metals, boron and silicon).. ...... • ~. , , > 

ion o various organic compounds (induAofl asco/bc 

'and metal coated plastics. Some systerre have reliea 
: u l The replacement of oxygen by carbon diqxide.^ 

S for use in. the presentment^ , 
known in the prior art. they will not be descnbed further 
Sn in some cases the compatibly w?h .carbon 
I d oxide evolving system^ may need tc ^nves gj* 
or alternatively the oxygen removers separated from the 

system may be maintained ih^rts own compartment or 
lepTade However, rather than having separate 

oared No matter how many sachets were added to a 
paSge Ve' correct proportions of each system would .. 
be mainlined. In some cases maintaining these pro- 
£S^pt be important other than for reasons of 

economy of materials. vr . 
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100741 range" of chemical and physical systems.;. 
iSan absorS. adsorber -^J^ffi: * 
are known/ Each of these may be used 
embodimentsofthepresentihvent.on ; J^^m 
2?the substances associated with the removal of 
puciiy. H« » na'rkao'a will be combined with 

oxygen from within the package wm o 55 

♦ha carbon dioxide evolving substances, mis 

between' the components and gen- , 

Sly theTimpler chemicai or physical systems will be , 
preferred. 



[00801 ... Take a thermoformed tray of thickness 500 ; . 
microns and^imensions 25x1 0x5cm.,. .. „ 
[00811 Volume of tray. is , t?50cc, ; ^ , 
100821 Surface area : of>ay.is 0\06m. f 
S **• tray is made Irom PVC, ^ ^JgJ, 
dioxide transmission, rate is 500cc W V W« ^g* 
per 25 micron i.e. 500/20 perm? over 24 hours i.e. 25cc 

t^ce are^Si the tray is tfioerf so we £ 

Ssi^b'^Sn^reduc^^ 

o, proximately - «i therefore we'would expect to lose 

0 .36cc per day through the tray. 

[0086] Over the IHetime of the package ' e 10 weeks. 

She Carbon dioxide loss through the tray would be 25cc. 
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[0087] The oxygen transmission rate of the PVC 
would be 150cc per m 2 over 24 hours per 25 micron, 
therefore the amount of oxygen entering the^pack 
through the tray would beV.'Scc over ten Weeks. " * 
[0088] . Typical transmission rates ^ro^gh ( tii4 peelkJ^e 
barrier are as follows:- 



and sachets. 



Example 4B 



^i:' -or: 



■n ^ 
•*5 



'■9 l \ i 



Carbon dioxide-25cc per m 2 24h ' * ' 

0 2 - 5cc per m 2 24h ■ - . • *~ : „ ' ^ 

[0089] The "surface area of the' peelable ' barrier 
0.025m 2 . " ' v " i: - -■ w:-, 

[0090] At 0°C we would expect to jose c 10cc of Carbon 
dioxide, through the peelablV barrier, and allow" the 
ingress of 2.0cc of oxygen. " r 
[0091 ] Thus loss of Carbon dioxide wouId'De limited to 
35cc over the ten,week lifetime of a package. This level 
could be easily replaced by a Carbon dioxide generator. 
[0092] Teetotal amount of oxygen permeating into the 
package over a ten Week period would be approxi- 
mately 9.5cc. This equates to T.eoo'parts per million; 
which is.high enough to induce spoilage of the product. 
(The maximum permissible oxygen level for Carbon 
dioxide packaging of beef is SOOpprh, which is close to 
the level, commonly achieved by vacuum/gas flushing 
machines). As a result, an oxygen remover would be 
requiredwitba P\/Ctray v x 
[0093] . ; If we assume that the meat occupies two thirds 
of the package, and that each kilo of meat requires at 
least 1.5 litres of Carbon dioxide, we would need to gen- 
erate 1,240cc,.of Carbpa dioxide! This'could be gener- 
ated by a sachet containing 4.65g of sodium 
bicarbonate, and 3.6g pf citric acid. 

f " ''-...if. 

Examples 4 - Containment of the Co mpositions 

[0094] Compositions such as described in Examples 
1 and 2 normally will be required to be J bontairied in 
some manner. * ' : ^ 

Example 4A " i 

[0095] '"Figure 1 illustrates one method of containing a 
composition 1. Here the composition t'is contained 
within a bag or sachet 2 comprising two layers 3 of a 
flexible material sealed at the edges.* Typically the flexi- 
ble material. 3 "must be relatively' highly permeable to 
carbon dioxide and oxygen. If the composition 1 is mois- 
ture activated then the film 3 mud also allow the perme- 
ation of water f vapour, even though the film may be fluid 
impervious. 

[0096] A variety of films having the desired Character- 
istics are known .though preferred are micro-perforated - 
films which provide high gas permeability but fluid * 
impermeability. Vents and apertures may also be pro- 
vided in films of .different, types to provide 'the desired 1 
characteristics. Oxygen scavenging films may also be 
relied upon for construction of. and/or inclusion in. bags 



~'10 



[0097] "Figured illustrates a sheet 4 of .individual J bags 
2 which 'are separated by perforations S.^The perfora- 
"tions 5 allow indivfdual bags:or strips .to be removed by 
pulling or tearing. These can then be used as required. 
.[0098] Figure 8 illustrates a roll 22.plsach.ets 2 wjiich 
may be torn off for use. 
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'[0099] - Figure 3 illustrates a further embodiment of a*' 
'composition according to the present invention. Here a., 
pellet 6 comprising a compressed core 7 of. composition, 
is coatedwith a layer 8pf a suitable substance.,, 
' [01 00] ^ The coating 8 may be .^dissolvable layer, which, 
"gradually exposes the core for reaction. Many such - 
compounds are, known which would be. suitable.' How:' 
ever as the components,pf the composition will gradu- 
ally be exposed, it would be desirable to place such an 
embodiment inside another receptacle, e.g. instead of 
-the loose. composition. 1 as shown in, Figure 1, In such.. 
' an instance the coating layer S.need not be provided if 
the compressed core. 7. were housed within another 
receptacle. , - ( . V ' *' 

[0101]* As a variation a;matrix comprising the desired 
: components (for carbon dioxide generation/release 
and/or oxygen removal) in-a dissolvable substitute may 
be provided. For -instance a . carbonate/organic, 
acid/ascorbic acid system could be dispersed in a poly- 
ethylene oxid& substrate (perhaps in a slurry using ^ 
dichloromethane as a solvent) which is then formed or ' 
moulded to shapes: . 

Example 4D 

[0102] In Figure 4 is shown a further embodiment of 
the present invention where a composition 1 is provided 
in a rigid .or.semi-rigid container 9 which can be inserted 
into a'tray- In Figure 4 is illustrated an embodiment 
where the insert 9 situated in the base portion of the tray ' ' 
and allows the meat or other articles to be placed on 
top. ' * 

[01 03] The container 9 will generally be permeable to 
allow for at least the release of carbon dioxide and gen- - 
erally for the ingress of oxygen. The-ingress of. moisture. v . 
may also be required in some instances. These features 
may be provided by forming the container of a suitably 
permeable material. Alternatively, strategically posi;. t . 
tioned vents or apertures' may be relieci upon, such as ' 
the base vents 10 illustrated in Figure d. This type of ^ 
embodiment could also relyupon the use of a valve 
member 1 1 'which can be self operating or set to oper- 
ate when- the package is filled. , 
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Example 4E , . ■<.-.;. \ . i- - 

[0104] ^^Figure' 5 'illustrates P n embodiment .of the 

into a tray 13,^19 the. cpnjpa^t ^AJfJ v 
rigid, it ma^alsocompri S .e.alay.er^ 
bfe f m l4< adhering .to the.sides,Df the .tray 1?. Where 
" e compartment is Wegral.y formed, * w.ndow of a 
s^tily Serm e able.film,ma K b- 9 prpvjded.The general 
dements of permeability which will 

position, 1 -have, bee^ previously .discussed. . Vanous 

meability have.also been described. .... r , , • , 
Sfos The articles of meat ,X5 ; are ai 5 o illustrated ,n 
Figure 5; An upper .transparent coyer 16 of an ojcygen 

Covering this,oxygen permeable layer 16 ; . i* bamer 
layer 1 Tshown in a partially peeled posfton, After pack- 
X. tne oxygen barrierJayer 17 totfljr 
seals the permeable film 16. Immediately before d* 
play, where it isdesir t ed to return l^ret colour tome*, 
the barrier layer 17 is peeled back and remov^ from 
the package leaving a still sealed package .n which the 
meat will reassume its red colour. 
[01061 Figure 6 is a similar arrangement, though illus- 
Les how the films 1 6, 1 7 can help retain the packaged 
meat in place .e. the height of the meat .scommensu- 
■ ^ to tSe height of the tray ■ the film (16) contacte or 
SmS into close proximJty to the meat, thereby restrict- . 

SSt» product is first packed usi^ a high y o^gen 
oermeable vacuum skin film. This package is .then i evac 
ua ed gas flushed, and lidded with an oxygen garner 
fTm As'a further variation on this theme, the product is 
overwrapped-in a highly permeable film £y manual or 
■ mechaXal means), then gas flushed ***** 
an oxygen barrier film. The sachet 2 may be included 
^h the meat.though in,a preferred embodirnen f *. 1 6 
I sufficiently permeable for rt to be placed w,th,n the 
intervening region (between film 16 and 17). 

Examples 5 - Methods of Packaging 

r. f 

Example 5A 

[01081 Two'sirloin steaks, weighing a#roximaW» ! 
400Q were, vacuum skin packed to. an amorphous PET 
JaJ^ng a highly permeable Intact film. The package 
was then" evacuated, gas flushed with Carbon dj>ge 
and sealed under. a barrier lid, A per^ter seal only ^ 

jS^'^e volume of the seajed'tray ^approxi- 
mately 1 .3 times the volume of the meat 
[01101 • After . 72 hours . storage at 0°C the tray was 
K distorted because most of ;the Ca^on ^ 

had been absorbed by, the meat, .. ,. .. ,. : ... ; , ■ ■ 



r0111l Two similar steaks to the previous example 
• were vacuum skin packed to an identical tray, ^sachet 
- ■consisting of 4.5g of Sample Formulation Aand 5 cc of 
< water was placed "00. tops of the. vacuum sk.n fdm ; The. 
■ • Jay was evacuated, gas flushed with Carbon d.oxide, 
•■then sealetiunder.a peelable : barrierlid,. , ,.,■.,' . 
'^[0112] After 72 hours storage at 0»C no distortion of 
' -'thetrav was , evicleht. :,n * .":-.-.\..*.:.:v: r».-.' t. " ..i 
• 01 1 31 The lidding film could be removed from the tray 

■ without'disturhing the highly permeable-skin film, allow, . 
"'ina^he'prbduct-torebloom. •■ ■■<■; 

mu] A very low volume package witha storage life 

■ of up to 12 weeks at -fC had been produced using rel- 
atively low cost materials. The low volume of the pack- 
age resulted in savings in packaging matenals and 

■ distribution costs and a reduction in the amount of 
' waste generated'. • - • " 
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Example 5B - ' •» • "> V' " .'V 

jOfl 5| A special lidding film was prepared. TJjis con- - , t , 
;sistedofanadhe S ivelayer(foradhesion,to^hetray^nd .. 

■ a highly permeable polyethylene layer weakly bonded to . 
an oxygen barrier layer; ^ .r 5-'i \.. - •• " 
roii61 Two sirloin steaks weighing >approx.mately 
400g were placed in an amorphous PET tray.The tray , 
was evacuated , 'gas flushed with Carbon d,ox.de and- 

■ sealed at the perimeter using the special lidding film:. , 

• p*m After 72 hours storage at 0«C the tray was. 

highly distorted. ."''"..' ' -^n 

■ mi 1 81 Two 'similar steaks were packaged m an identi- 
i calprocedure, except that a sachet consisting of 4.5g of 

'' Sanple- Formulation^ A' in - a microporouS: film was . 
included with "trie meat. "■■ ' '.'■/* .'" 

[0119] After 72 hoursfstorage at O'.C no d.stort.on of , 

the tray was evident. 1 • " - " • ■ . J 

[01201" The barrier layer, could be removed, .leav^g. , 
behind -a highly permeable polyethylene layer, Jha,. 

allowed the meat to rebloom. • • ' . . . '~ 

roi21l ' These very.towvolume packages cogjd. be 3i 
stored for-up to 12 weeks at -rC. After reblpomirxg they., 
were readyfor retail display.;; ■ ;,.•.-,>:••»•• 
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Example 5c • • : '' •'• ■ "'• - 

[01221 - Two 'sirloin ^teaksi weighing approximately , 
400g were placed in a 500 micron PVC tray. : • : , 
T01 231 4 Si of Sample Formulation. A-. was placed m a. 
sachet'One side of the sachet wall had attached ? pres-, 

sure sensitive adhesive layer. The sachet was adhered 

[oSrThe tray was evacuated, gas flushed with Car- 
bon d\oxide and pehmeter sealed simultaneously under 
two wehs. The first web consisted of an antrfog contain- 
ing adhesive layer for PVC and a permeable layer. The 
Send web consisted of a pee. seal layer for the outer 
layer of the first web and a high barrier layer such as 
EVOH. ' ' 
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[0125] The packages had excellent storage lives as in * . 
the previous examples! The barrier layer could, be- 
removed* at the point of sale allowing retail display in the , 
bloomed state: ./ % i *. : * - - t . 
[0126] The sachet could also be adhered to the lidding^ si - 
film. ~ c : -ujo:-, S7 

[0127] In the preceding examples the. sachets- had 
enabled meats to be packed in high product to pack vol- ^ 
ume trays, under a low oxygen high carboy dioxide. . < - 
atmosphere. The atmosphere is highly conducive -to a * ti io . 
long storage and display life. : * : . - , '.^ 

; * - ' * v 

Example 5d . - " ^ ^ ' 

[0128] Eight legs of lamb weighing. approximately f$ 
16kg wrapped in a moisture absorbent, gas permeable 
material were placed inside a foil pouch contained 
within a carton. The pouch was evacuated and then gas , , f 
flushed, so that the carton could just be sealed (10L of 
Carbon "dioxide). After prolonged xhilled; storage the,; 20 
carton was opened^ iand it was found that the pouch > ' 
clung tightly to the meat cuts, as all the Carbon dioxide 
had been absorbed by the meat. Inadequate Carbon 
dioxide had been added. ' - . { 

[0129] A similar package was prepared, except that' 25 
the faiRaminate pouch was gas flushed so that 24L of . 
Carbon dioxide was .used. The. carton ; ; cpuldnoU be 
sealed' as the pouch was too large. After 24 hours . . 
chilled storage, the carton was retrieved from the store-/ 
room and sealed, as' sufficient amounts of Carbon diox-- 36 
ide had by then be absorbed. 'After prolonged chilled ... 
storage,' the carton was opened and the pouch was fV ' 
found to be a loose fit, indicating that- an adequate 
amount of Carbon dioxide had been added. 
[0130] A larger case was used with the foregoing .^5. ' 
example where 24L of Carbon dioxide was used in the . 
gas flushing stage. This could be,sealed, but the larger 
volume meant that fewer cases could ;be packed, into a , , J 
contain er-fof shipping. After prolonged chilled storage 
the carton was opened and the pouch-was still appose 40. 
fit. indicating that an adequate amount of Carbon dipx- , 
ide had been added. 

[0131] Similarly, eight legs of lamb were packed in. -a, 
carton as in Example I. A moisture activated carbon 
dioxide release/oxygen- absorber sachet was prepared * 4s 
by sealing 100g of Sample Formulation I into a microp- : . 
erforated film. The sachet was placed in the pouch - 
which was evacuated and gas flushed with 10L of Car-, . ' 
bon dioxide;- The sachet generated; 1 3. 8L of Carbon \ i; 
dioxide and absorbed any oxygen remaining in the. so 
package. Low volume cartons had been used, and the 
cartons could be sealed immediately after the pouch 
had been sealed. After prolonged storage the pouch - 
was found to" be a loose fit indicating that sufficient gas , 
had been added. ' , 55 

[0132] * After one week the oxygen concentration was 
less than 10ppm and this level of oxygen was retained ~ 
throughout the lifetime of the package. 



[01 33] A similar package was prepared except that a 
transparent barrier bag was used in place of the foil lam- 
Jnate bag. "No; difference in product quality was 
observed after prolongedperiods of storage .Theuse bt 
. an oxy^erf' absorber Had 'allowed the expensive fo\h 
-pouch to be replaced with a cheaper coextrodedbagryf 
[0134] * Cuts of iarrib (total' weight of iO-kg) wrapped in. 
: a highly. permeable film or in highly permeable contain^ 
ers.wer^alsd placed - in a similar pouch, which was 
evacuated arid' gas ^flushed with 0.5L of Carbon dioxide- 
per kg of meat (5L total): A sachet -consisting of 95g of . 
1 Sample, For rnulatibri H wrapped irv a damp absorbent • 
towel was added to the package. This was capable of 
.generating 10L of Carbon dioxide and absorbing up to 
2L of oxygen. The oxygen "absorber removed residual ^ 
.oxygen introduced into tfie pouch by the retail ready :■ 
packs. This allowed a masterpack of shelf readytaJts 
with a long storage life to be obtained: The oxygen con- i 
centration Vapidly reducfecfto less than'10 parts per mil- 
lion and was retained at this level for the lifetime 'of the 
package. / ' •' : " : - •" ' T 

[01 35] Similar results were' obtained with retail ready 
packs of beef steak. - 1 ■ 

Example 5e • ; 1 . 

[0136] . ' Eight legs of lamb weighing approximately' 
16kg were wrapped in an absorbent material. A sachet 
containing 150g of Sample Formulation I in a micropo- 
rous film was added. 1 

[01 37] The pouch was evacuated and sealed. -No-Car- 
bon dioxide was added. - 1 - 
[0138] Within tWo days the package was a loose fit, 
indicating that an excess of Carbon dioxide had' been - 
generated. 1 
[0139] The.legs of lamb had a storage life of greater 
than 12 weeks at -1 °C. This was much better than com- 
parable vacuum packs. ' 1 ' 
[0140] The oxygen concentration was less than 10 
parts per cnillion throughout the lifetime of the package. : 
[0141] A simple vacuum packaging-machine had been 
used to produce carbon dioxide gas enriched packages 5 
similar to those produced by the Captech process. 

Example 5f 



[0142] eight legs of lamp wrapped in absorbent mate- 
rial were placed in "a barrier pouch.' ' ■-' - - 
[0143]% Excess air was displaced frorh the pouch arid 3 
a sachet consisting of 128g of Sample" Formulation G 
was added. ' ' 1 ■ ' ." . * - c . 

[0144] The pouch was heat sealed. No vacuum or gas 
flushing had been used. 1. : 

[0145] After seven days the oxygen concentration in 
the package was less than 10 parts per million. 
[0146]' / The storage life was equivalent to that 
described in the previous example. * * 
[0147] No sophisticated or expensive equiprrient had ■ 
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Examples 6 

[0148] AfiimbeVrt !? ^^ , 
ing 3g of Sample Formulatidn C into a miaous film 
(dimensions approximately 35x35 mm). 
10149] The sachets were stored in theprese^ce of s.l- 

[M50] With. reference to .Figure 9„a sirloin steak 15 
weighing approximately 250g was placed in a ,500 
micron thick PET (pplyethy!eneAerephthalate),tray. The 
steak 15 was vacuum skin packaged using a highly per- 
meable Trigon INTACT'" film.,16.:.One sachet^^as 
placed above the vacuum skin packaging f ilm and 5cc 
of water was added. The tray was then evacuated., gas 
Hushed with, carbon dioxide and sealed under apeela- 

blebarrier.film. . , : . : . , v 6r w 

10151] The packages were stored at T 1.5 y ror 
extended periods. No ' distortion of the packages 
occurred. _ 
[01 52] The peelable barrier film 1 7 and the sachet^ 
could both be removed at the same time allowing the 
meat to rebloom. To the consumer, the product would 
appear as a bright red steak on a tray overwrapped with 
skin film This embodiment would be useful for where 
consumer resistance to the presence of a sachet is a 

raisS" 1 Like the previous examples a drip absorption ' 
system could be used to enhance package appearance 
[0154] At various intervals samples were rernoved 
from storage and compared to identical vacuum pack- 
aged steaks. . These were, packed- at the same time 
using a pouch of similar permeability to the PET 
tray/barrier film combination used in this example. Meat 
packed using the system of example 6 had markedly 
lower bacteria counts than the vacuum packed steaks 
and a longer, storage, life. The colour in the oxygenated 
state was much better than for the vacuum packed 
steaks. The meat could be packed at a processing plant 
and supplied direct to retail outlets, where it .could be 
displayed in its oxygenated state without repacking.. 

Example 7 /•.•••• ..- - ■> ?>••.-.-: 

[01551 Some farnulations suitable for' use as carbon 
dioxide generators and oxygen removers are as follows. 
These formulations rr|ay be broken down into srnaller 
quantities for use according to the present invention. It 
is envisaged that for many examples the cherruca sys- 
tems will be present in sachets, pr inserts for^nclusran 
into a package. . ..- - <" 
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C 



,F 



Sodium bicarbonate.. 


45Gg 


Fumaricacid v; : 


288g 




40g 


Sodium ascorbate 


21 Qg 


Sodium carbonate 


283g " 


Sodium bicarbonate 


225g 


Fumaricacid;; > 


288g i 




;40g ' 


Sodium ascorbate , 


,210g : 


Sodium bicarfibnate ' 


450g 


Citric acid 


31.1 g 


Ascorbic acid a 


60gx ' 


fWi 2 ..4h 2 o : . 


*! 


Sodium bicarbonate 


150g - 


Citric acid 


5lg 


EDTA. ,. 


. log. 


Ascorbic acid* 


50g 


FeCI 2 .4H 2 0 


L 5g 


Sodium bicarbonate 


180g 


EDTA ." > '., • 


J50g 


FeCI 2 .4H 2 0 


' 50g 


Sodium bicarbonate. 


I30g 


Poly(acrylic acid) 


100g 


, freCI 2 .4H 2 0 , ; . 


;sog 


: Sodium bicarbonate 


!33g 


Citric acid j 


I02g 


Iron powder. , 


20g 


Sodium bicarbonate 


450g 


Fumaric acicL r , 


/288g 


FeCi 2 .4H 2 0 < 


r lOOg 


Sodium ascorbate 


210g 


Sodium bicarbonate 


450g 


Fumaricacid 


288g 


.Sodium. ascorbate, 


. 53g 


FeS0 4 .H 2 0 


10g 
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(continued) 



J 


Sodium bicarbonate 


450g 




Fumaric acid 


288g 




Sodium ascorbate \, 






FeCI 2 -4H20 - « *rr. 





Examples 8 • - . 

[0156] As a further variation Figures^TO and 1d illus- 
trate alternative embodiments of the present invention. 
Figure 10 illustrates a barrier outer bag containing meat 
product and insert's containing a carbon dioxide gener- 
ating and oxygen removing substance^ Preferably the is 
included materials are. able to generate carbon dioxide 
independently of oxygen removal and have sufficient 
capacity to produce at least two times ; as much carbon 
dioxide gas (measured as a molar ratio) as the ability for 
oxygen removal. More preferably this ratio is 5:1 or 20 
higher. The quantity of included material should also be 
sufficient to ensure that there is at least the ability to 
generate at 0.1 litres or more of carbon dioxide {meas- 
ured at STP) per kilogram of enclosed meat. The meat 
product may be. wrapped in a materia!, known as 25 
absorber pad. A material known as "Absorba Pad" is a 
laminate of perforated plastics and an absorber material 
such as paper. 

[0157] In Figure 1 1 is illustrated an alternative embod- 
iment in which the meat is packaged within an internal 30 
permeable bag. The inner bag should.be permeable to 
both carbon dioxide,and oxygen. The outer bag remains 
as a barrier material and ideally the carbon "dioxide gen- 
erating and oxygen removing material;- is; positioned 
between the two bagJayers. 35 
[0158] With respect to Figure 1 2. an insert 2 within a 
tray 1 3 containing meat 1 5 is liddedby two layers of film 
18, 19, layer 18 being a barrier layer and layer. 1 9 being 
a permeable layer. 

[01 59] Figure 1 3 illustrates a numtfer of packages 20 40 
within a impermeable container, 21. The interior of the 
container may be gas flushed or, evacuated after load- 
ing. Packages 20*may come in many forrris. For exam- 
ple the package may be a filled bag, it may be a skin-to- 
skin package, it may be a lidded tray where the tray is 45 
permeable, or any other form of composite* pack. 
[0160] The packages described by-way of example 
are characterised by the fact thatjhere is minimal air or 
head space, the packaging process" can be* completed 
in one step and where trays are u$ed tray distortion is so 
not a problem. 

[0161] Aspects of the present invention have been 
described by way of example only and it should be 
appreciated that modifications and additions may be 
made thereto without departing from the scope thereof 55 
as defined in the appended claims. 



Claims 

1 . -A method pf packaging meat or other foodstuffs in a 
carbon dioxide rich; low oxygen'^cftage environ- - 
merit comprising'" ; * ] ' J * v • ^ ! * - .3 to 

providing^ food package of i gas barrier-mate- . 
rial, 

placing; a food product within sa'id food pack- ' 
.age, * ■ -' L f - v - 1 '[ -7 • - 

placing ih J said package" with said food product: ^ 
a carbon dibxide generating material anchan^*;- 
oxygen removing material , and ^ ' : • ,v ~ . : 
sealing said package,- 

' said carbon dioxicfe material generating carbon 5 
dioxide in a Volume not dependent upon'the • 
removal of oxygen and greater than twice the 

. mole ratio of oxygen removed by 1 said oxygen "* : 
removing material. ' " ,v * . r 

2. A method according to' Claim 1 wherein said pack- n - 
age is, evacuated prior ' to sealing to provide a ' 
reduced volume of air in said package when- 
sealed. *'*' ^ 1 . 

3. A method according to Claim 1 wherein said pack- 
age is gas flushed before sealing to provide a mod- 
ified atmosphere in said package when sealed - * 

4. A method according to Claim 3 wherein said pack- " • . ^ 
agels'gas flushed with carbon dioxide prior fo seal- 
ing to provide an atmosphere therein having 
carbor) 1 dioxide content higher than the carbon diox- \ 
ide content of air. - > ^ . ... 

5. A method of packaging meat or other foodstuffs in a 
carbon dioxide rich, low oxygen package environ- 
ment comprising ' • r 

providing a food package including an outer ■ - 
enclosure of a gas barrier material and ah inte- ' 
rior member of a gas permeable material divid- 
ing the outer enclosure into two interior spaces' *■' . v 
placing a food product in one of said interior 
spaces within said outer enclosure, - -...*■ 

placing a carbon dioxide 'generating material 
"and an oxygen removing material : in the other 
6i said interior spaces within'said outer enclo- " ■*: : 
' sure such that said gas permeable member is < j . 
between 'the food product and said carbon 1 
dioxide generating material and said oxygens 
removing material, and ' 
sealing said outer enclosure, 
said carbon dioxide generating material gener- 
ating carbon dioxide, over time, in a volume not 
dependent upon the removal of oxygen and 
greater than twice the mole ratio of oxygen 
removed by said oxygen removing material. 
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A method according to claim 5 wherein the rate and 
volume of carbon dioxide generated is predeter- 
mined -and proportional to the -mass of the food 
product within said package. - ' 1 j • ■* << : - 

A fd^^ackage^KWatV otheV fobdstuifs (15) 
composing - ' ... . , . _ ; _ 

a sealed enclosure (13, 17. 18) of a gas barrier 

material r '' ! '- - « A ' 
a food product '(I5) cbnfined in said enclosure; 
and '- : ' v,.;..,'.-...'-!^'-': • " - 
a carbon" dioxide generating material and. an 
oxygen removing material (1, 7) also confined 
in said enclosure, said cafbon dioxide generat- 
ing material and said oxygen removing material: 
being capable, over time, of removing oxygen 
from the atrnosphere within said enclosure to 
provide a low oxygen environment therein and 
of generating carbon dioxide in a .volume not 
dependent upon the removal of oxygen charac : . 
terised in that the volume of carbon dioxide 
generated is greater than twice the mole ratio 
of oxygen removed to provide a carbon dioxide- 
rich environment withinrsaid enclosure, .vr 

3 A food package according to claim 7 wherein said 
carbon dioxide' generating and oxygen removing 
materials (1) are confined in a permeable packet or 
sachet (2). " ' 

9 A food package according to claim 7 or 8 including 
" a gas permeable member (14) dividing said enclo- 
sure into tWo internal spaces and wherein the food- . 
product is confined intone of said spaces and sa.d 
carbon dioxide generating and oxygen removing 
materials (1) are confined in the other, of said 
spaces. ; ' ' ' 

10 A food package according to claim 9 wherein.said 
enclosure comprises a bag of gas barrier material:- 

11 A food package according to claim 9 or 10 wherein 
said gas permeable member corhprises-.a-sealerJ 
bag (16) in which the food; product (1 5)is confined. : 

12 A food package according to claim 9 wherein said 
enclosure comprise a tray (13) having a bottom and 
sides defining an interior space with an open top 
and a closure member (16.17) across the top of 
said tray and sealed to. said tray, and where.n said 
gas permeable member is a film layer (14) beneath 
and generally coextensive with said closure mem- 
ber (18). ' " ' : ' ,: " ! . 

13 A food package according to claim 7. 8 or 9 wherein 
saw enclosure comprises a tray (13) hav.ng an, 
open' top' and bottom -arid side walls defining an - 



' interior space, and a gas barrier film layer (1 7. 1 8) 
closing me open top of said .tray, 

14 a food package according to. claim 9 or claims 9 
' and13-wherein..saidgaspe,rrneable ; merrtoercomr, (1 

said; gas.b.arrjeri.fil^layen^JJ) but, spaced there; .., 
from. i'j i'-;.: • ■•' ' *.' -'•'"-■' !V '" 

15 A food package according to any of claim, 7 to 14 •„ 
" wherein said,c,arbon,dioxide generating mater.al is >(i , 

capable of generating carbon dioxide at a rateand , 
of a volume in. ^.predetermined proportion to the 
mass of-th* food, product (.15) ; insaia\enclosure., , , . ; 

16. A food-'fiactege according 'to cfcim .i.5 ^riln said . . 
carbon dioxide.,.generating materiaf -is xapaWe of .... 
generating carbon dioxide at a rate and of a volume , , 
sufficient for absorption of carbon dioxide by the 
food product (15) and to. maintain a desired internal 
pressure.wHhin said enclosure. ;- ■ h ^,- » , 

17 A food package according to claim 16, wherein said 
carbon dioxide generating material is capable ot 
generating one litre of carbon dioxide per kijogram 
of the food product (15). . •. • 

Patentanspruche v 



-30 1. 



150 



55 



Verfahrerl'zum.Verpacken vonjFleischiQder ande- 
ren Nahrungsrnitteln in eine, , 

Verpackungsumgebung, die an Kohlendioxid 

reich ist, mit geringem Sauerstoff, das umfasst, 

eine Nahrungsmittel verpackung , yon einem 

Gasbarrierenmaterialzu liefern, 

ein Nahrungsmittelprodukt in die Nahrungsmit- 

terverpackung zu bringen, 

in die Verpackung mil dem Nahrungsmittelpro,. : 

dukt ein;Kohlendioxiderzeugungsmaterial und,-.. 

ein- ; Sauerstotfentlernungsrnaterial zu bringen.,,-. 

und;. : - > : a 

die Verpackung abzudichten, 
wobei das Kohlendioxidmalerial, Kohlendioxid,. 
mit einem Volumenerzeugt, das nicht yonder 
- ■ Entfernung von Sauerstoff abhangt und groBer 
als zweimal des Molve.rhaltnisses von dem 
Sauerstoff is{,der, von dem Sauerstoffentfer- 
nungsmaterial entfernj wird, • 

2 Verfahren nach Anspructi 1 'in dem die Verpackung 
vor dem Abdichten evakuiert wird, urn ein vemnger- 
tes Luftvolumen inder Verpackung zu liefern„wenn 
sieabgedichtetist.. •••• 

• 3 Verfahren nach Ansp'rucrv l . in dem die Verpackung 
mit Gas gespult wird. bevor sie abgedichtet wird, 
urn eine modifizierte Atmosphere in der Verpak- 
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kung zu liefern, wenn sie abgedichtet ist. 



6. 



. Verfahren nach Anspruch 3, in dem die Verpackung * 
mit Kohlendidxidgas gespGltwird. bevbr sie abg> - v- 
dichtet wrdr urn eine Atrhosphare darln-nift "-anm~* -s 
Kohlendioxidgehatt zu 'liefern/ 'de? 1 hofi er asfcer^s;. 
Kohlendioxidgehalt von Luft ist . -e ^ 

Verfahren zum Verpackeh* von Reisch odefSnde-^ 
ren Nahrungsmitteln in eine Verpackungsumge- * 
bung, die an- Kohldioxid reich ist, mit ■* geringem 
Sauerstoff, das umfasst, eine -Nahmhgsmitfelver-s \, 
packung einschHefilicK einer Sufieren -Umschlie- 
Rung eines Gasbarrierenmaterials und eines 
inneren^Gfieds aus- einem gasdurchiassigen Mate- • n 
riaJ zu liefern, das die auGere UfhschlieBung in'zwei % . 
innere Raume aufteilt, 1 1 • 



ein Nahrungsmittefproduktin einen der inneren 
Raume innerhalb der auflieren UmschlieGung 
zu bringen, 

ein Kqhiendioxiderzeugungsmaterial und : ein 
Sauerstoffentfemungsmaterial in den anderen 
der inneren Raume in der auOeren'Umschlie- 
Gung zu bringen, so dass das gasdurchlassige - 
Glied zwischen dem Nahrungsmittelprodukt 
und dem Kohlendioxiderzeugungsmaterial und* 
dem Sauerstoffentfemungsmaterial ist, und 
die auGere UmschlieGung abzudicriten, : ■ ■ - 
wobei das Kohlendioxiderzeugungsmaterial 
uber eine Zeitdauer Kohlendioxid mit einem 
Volumen erzeugt, das nicht von der Entfefnung 
von Sauerstoff : abhangt und grdfter als zweimal 
des Molverhaitnisses von Sauerstoff ist, der 
von dem Sauerstoffentfemungsmaterial ent- 
fernt wird. t j 
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Verfahren nach Anspruch 5, in dem die Geschwin- 
digkeit und 8as Volumen von erzeugtenr Kohlendi- 
oxid vdrbestimmt ist und' proportional zu'der Masse 
des Nahrungsmittelprodukts in der Verpackungist. 

Nahrungsmittelveipackung fur Reisch oder andere 

NahrUngsmitt'el (1 5), die folgendes umfasst 

■ -f rr* *"....,-. • r 

eine abgedichfete Urcchfier3ung<(13, 17, -18) 
aus einem Gasbarrierenmateriai; 
ein in der UmschlieGung eingesclossenes Nah- 
rungsmittelprodukt. und 
ein Kohlendioxiderzeugungsmaterial und ein 
Sauerstoffentfemungsmaterial (%,T), die auch 
in der UmschlieGung eingeschlossen sind, 
wobei das Kohlendioxiderzeugungsmaterial 
, und das Sauerstoffentfemungsmaterial uber 
' eirie Zeitdauer Sauerstoff von der AtmosphSre 
■innerhalb der UmschlieGung entfernen konnen, 
urn eine Umgebung mit geringem Sauerstoff 
darin zu liefern, und Kohlendioxid mit einem 
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Volumen zu erzeugen, das nicht von der Ent- 
•fernung^ von .Sauerstoff abhaogt, dadurgh 
gekennzeichnet, dass . . das tVolumen des 
erzeugten Kbhlendioxids grOGer als zweimal 
des JWplyerJialtnisses^S; entfernten -,Sau£r- 
stoffs ist, urn eine kohlerKfioxioYeic^ 
bung in der UmschlieGung zu liefern. * f ' ^ 

'Nahrungsmittelverpackung nach Anspruch 7, in der 
Kohlendioxiderzeugungs. ^ungV. •Sauerstoffentfer- 
nungsmaterialien (1) in einem durchiassigen Pac^ 
chenoder Kissen ; (2) ein^eschjossen sind. - ,* ^ 

Nahrungsrnittelverpackung. na.ch Anspruch 7 Oder 
8, dte,ein gasdurchiassiges v plied (14) einschlieGt, 
das die UmschlieGung in zwei.innere; Raume auf- 
teilt und in der das Nahrungsmittelprodukt in.einem 
der Raume eingeschlossen ist und die Kohiendioxi- 
derzeugungs-, und- Sauerstoffentfernungsmateria- 
lien (1) in dem anderen der Raume eingeschlossen 
sind. ; . - > ' " 

Nahrungsmittelverpackung nach Anspruch 9, in^der 
die UmschlieGung:einen Beutel aus Gasbarrieren- 
materiai umfasst. 

Nahrungsmittelverpackung nach Anspruch 9 der 
10, in der das gasdurchlassige Glied einen abge- - 
dichteten Beutel (16) umfasst, in dem das Nah- 
rungsmittelprodukt eingeschlossen ist 

Nahrungsmittelverpackung nach Anspruch 9, in, der ' 
die UmschlieRung ein Schale (13) mit einem Boden t ' 
und .Seitensumfasst, die, einen jnneren Raum mit / 
einem offenen Oberteil definieren.und ein SchlieG- 
glied (16,17) uber dem Oberteil der Schale/ und ' 
das an der Schale abgedichtet ist," und in der das . 
gasdurchlassige Glied eine Folienschicht (14) unter ~ 
denrSchlteflglied (18) ; ist, und das sich damit im all v * 
gemeinensrstreekt. - . , 

Nahrungsmittelverpackung nach Anspruch 7, 8 „ 
Oder 9,-inder die Umschlie3ung eine -Schale- (13) - 
<m einem offenen Oberteil und einem Boden und - 
Seitenwanden umfasst, die einen inneren Raum 
definierenrond eineiGasbarrierenfolienschicht (17,- ( , 
I8),:die das offene Oberteil derSchale schliem 
a " * ".V". . ; " 

Nahrungsmittelverpackung nach Anspruch 9 oder ; r 
Anspruchen 9 und ( 13, in der das gasdurchlassige,/ 
Glied £ine Folienschicht (14) umfasst, die "sich im' * 
allgemeinen mit der- Gasbarrierenfolienschicrit " ^ 
erstreckt ( 1 7). aber davon beabstandet ist. • / 

Nahrungsmittelverpackung nach einem .der 
Anspruche 7 bis 14, ip der das Kohlendioxiderzeu- 
gungsmaterial Kbhlendioxid.mit einer Geschwindig- 
keit und mit einem Volumen * in einem * ' 
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vorbestimmten Verhaltnis zu der Masse des Nah- 
rungsmrttetprodukts .(15) .in- der UmschheRung . 
erzeugenkann.*™-'; ^ • 

:u> '.>- s m f-ir;--.» •» '•« ■ - ' Ci 

16. Natfufigs^elverpa^ 

der das Kohlendioxider Z eugUngsmater.ai;Kohlend.- - • 
oxid mit einer Geschwindigkeit und mit e.nem Volu- 
"eh^ugenMnnvdas 1^ die Absorpton^ , 
Kohlendibxid von dem Nahrungsm^elproduM.lJS),, 
undzum Halterieiries erwOnschten inneren.Drucks-. jo 
in der UmschlieBung ausreicht.- A «•. r*> ' .■•< • ■ • 

17. Nahrungsmittelverpackung nach Anspruch 16jn 
der das Kohlendioxiderzeugungsmater.al e.nen 
Liter Kohlendioxid pro Kilogramm des Nahrungs- 
mittelprodukts (15) erzeugen kann. 

Revendications 

1 Methodedeconditionnementdeviandeouautres 20 
' produits alimentaires en environnement none en 
dioxyde de carbone et pauvre en oxygene compor- 
tant: 



l apport dun materiau servant de barriere au 25 
gaz a un conditionnement alimentaire, 
la mise d'un produit alimentaire dans led.t con- 
ditionnement alimentaire, 
la mise dans ledit conditionnement avec ledrl 
produit alimentaire d'un materiau generateur 30 
de dioxyde de carbone et d'un mater.au el.m,- 
nateur d'oxygene. et . 
la fermeture hermetique dudit cond.bonne- 

lediTmateriau generateur de dioxyde de car- » 
bone degageant le dioxyde de carbone en 
volume independant de ('elimination de loxy- 
qene et deux lois superieur au rapport mola.re 
limine par ledit materiau eliminateur doxy- ^ 
gene. 

2 Methode selon la revendication 1 suivant laquelle 
iedit conditionnement est evacue avant la fermeture 
hermetique de maniere a assurer une volume 
redurt d'air dans ledit conditionnement su.te a sa « 
fermeture hermetique. 

3 Methode selon la revocation 1 suivant laquelle 
' ledit conditionnement est purge avec un fa.sceau 
de gaz avant d'effectuer la fermeture de man,ere ft * 
assurer une atmosphere modrtiee dans ledrt cond- 
tionnement lorsque ledit conditionnement a lobjet 
dune fermeture hermetique. 

ledit conditionnement est purge avec un fa.sceau 
de dioxyde de carbone avant la fermeture de 
m\nWa\ assurer une atmosphere dont la teneur 



" 'en dioxyde de carbone est superieure a la teneur 
de l'air en dioxyde de carbone. 

5 MJthodeseloo^e conditionnernent.de la viande ou , 
d'autfes,produits:..alimehtaires ! en ,eny.ronnement, ; 
eriche en dioxyde de carbone et pauvre en oxygene, :, 
comportant: 

' .^formation I d^rcpndtionnemert r preybyant ; ... 
.'un.'enclos exterieur.de matfr : ia M barriere,,^, 
aaz et-'un element interieur de mater.au per- 

" ^.e.WV^^f^ -'^ ex,6rieur en ■■• 
deux volumes, inteneurs, , . ,-, 
"^mised:un produit,alimentairedans. Jun des : . 

"dits volumes dans rinclos exter.eur, 
la mise d'un materiau gen6rateu.r de d,oxyde . .. 
' decarbone et d'un materiau eliminateur doxy-, , 
gene dans I'autre desdits volumes .ntjneu s . 
dans ledit enclos exterieur de facon telle que 
ledit element permeable.au ; gaz,se trouve errtre . 

.., ;i e ; P roduit alimentaire. et Iedit.mat6r.au genera-, 
' teur de dioxyde cjeJcarbon^et l^t mat6r.au, 
eliminateur d'oxygene, et . r: ;! , ; ; ... .. ,: . . , ; ■■ ; 
la fermeture hermetique dudit enclos exter.eur, 
le degagement dans le temps de d.oxydede. 
.carbonepar lemateriau generateur de ; d;oxyg> „ 
de carbone independamrnent de 1'el.m.nat.qn 
•de I'oxygene et deux fois superieur au rapport. .. 
molaire de I'oxygene elimine. par le matenau 
Eliminateur d'oxygene. ,,- , ... 



taux et le volume de dioxyde de carbone degage 
est predetermine et proportionnel a la masse de 
produit alimentaire dans (edit conditionnement,, . y 

7 conditionnement' alimerrtaire . pour' la viande ou ; 
' d'autres s prc<iuits,alimenta.ires (15)_comportart ? , 

Y un, 7 encios.ferme hermetique (13,1 7.1 8) /en^' 
. '* materiau formant barriere au gaz -.^..u- 
un produit alimentaire (15) retenu dans ledit 

unlS^ 

et un materiau eliminateur doxygene^l. 7^.. 
egalement retenu dans ledK enclos, led.t mate- 
riau generateur. de ( dioxyde" de .carbone et. e 
materiau Sliminaleur d'oxygene etant.sMScept.-.. 
bles dans le temps d'6liminer I'oxygene de 
1'atmosphere dudit enclos pour y assurer un 
environnement faible.en oxygene «t,^*ga v . 
. ger le dioxyde de . carbone en volume .rjd6pen-, 
.. dant de l'6limination ,d,e I'oxygene .caract6r.s6, 
' en ee que le volume, de dioxyde de carbone 
, degage est deux fois superieur au rapport 
molaire de I'oxygene elimine pour assurer un 
environnement riche en dioxyde de carbone 
. dans ledit enclos. . !V .v , .;: ■• 



16 



10/04/2002, EAST Version: 1.03.0002 



31 



EP 0 781 242 B1 



32 



8. 



9. 



Conditionnement alimentaire seJon la revendicatiorv 
7 suivant laquelle les materiaux generateur de 
dioxyde de cartone- et^eJimrriateur d'oxygene (1) * 
sont retenus dans un paquet ou sachet permeable" 3 

Conditionnement alimentaire selon la revendication 
7 ou 8 coi^enaritun element permeable au gaz (1<*) 
separant ledit enclos en deux volumes interieurs et 
dans lesquels le produit aiimentaire est retenu dans w 
l un desdits volumes et lesdits materiaux genera- 
teur de dioxyde de carbone et feliminateuY d'oxy- 
gene (1) sont retenus dans I'autre desdits volumes. 



10. Conditionnement alimentaire selon la revendication 
9 dont ledit endos' comporte uri sac en materiau 
formant barriere au gaz. : 
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12. 



1 1 . Conditionnement aiimentaire seion'ia revendication 
9 ou 10 ^onfledlt element permeable au gaz'com- 20 
porte unsac a fermeture hermetique<(16) dans 
lequel le produit alimentaire ( 15) est reteriu. r,A - 

Conditionnement alimentaire sel on la revendication 
9 dont (edit ehcfos comporte un plateau (1 3) ayaht 25 
un fond et'des cdtes definissant un videf-tnterieur 
ouvert en partie superieure avec un dement de fer- 
meture (16, 17) en traversdu' niveau supeVieur 
dudit plateau et ferme hermetiquesur ledit plateau, 
et dont lament permeable au gaz est une couche 30 
de feuillard r (1 4) situee sous et generalement'cbex- ' 
tensive avec'l edit ejement de fermeture (18) 



13. 



Conditiorinemerif aiimentaire 'selon les revendica- 
tion^ 7. 8 ou 9 dont ledit enclos comporte un pla- 
teau (13) ayant un niveau superieur ouvert et des 
parois inferieure et lateraJes definissant- unhide 
int^rieur, et une couche de feuillard formant bar- 
riere au gaz (17, 18) lermant le niveau su|3e>Teur 
ouvert dudit plateau ' ' ' ' • • . ' ;r 



14. Conditionnement alimentaire selon la revendication 
9 ou "les revindications 9 et T3 dont ledit element 
permeable . au' gaz comporte une : couche de 
feuillard (14) gerieralement c en i coextensive avec 
ladite couche de feuillard gaz 
(17) mais situee espacee. " J " 
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15. 



Conditionnement alimentaire selon I'une ou I'autre 
des revendications > a 14 dont ledit materiau gene- 
rates de dioxyde be carbdne est en mesure de 
degager ledioxyde'de carbone selon un taux et un 
volume eh proportion predetermine par rapport a 
la masse de produit alimentaire (15) dans ledit 
enclos. : ■ - . 



so 



carbone est en mesure de degager le dioxyde de 
carbone selon un taux et en volume suffisant.a 
I'absorption du dioxyde de carbone par le produit 
-alimentaire X15) et de maintenir (agression jnte- 
neureTrecherch6e dans ledit.encios!!"?, . ' ^"Y^'f 

1 7. Conditionnement aiimentaire selon la>revendication ' 
16 . dont ledit materiau generateur de dioxyde deT 
-'carbone -esi.en-mesure.vde, degager, un : fitre de.^ 
dioxyde de carbone par kilogramme de produit .ali- 
mentaire (15). 



i 7. 



16. Conditionnement alimentaire selon^la revendication 
15 dont ledit materiau generateur de dioxyde de 
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FIG. 4. 
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FIG. 5. 
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FIG. 6. 
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FIG. 7. 
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FIG. 8 




FIG. 9 
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